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(54) FUEL ASSEMBLY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To raise average uranium 
enrichment and raise average take-out burnup to 
45GWd/t without arranging fuel rods with gadolinia (Gd 
rods) in the outermost of fuel assemblies in the case a 
restriction of maximum uranium enrichment of 5.0wt.% is 
given to fuel assemblies for a boiling, water reactor. 
SOLUTION: The average uranium enrichment of fuel 
rods 20 to 23 is made 4wt,% or more, the number 
fraction of Gd rods to the whole fuel rods is made 20 to 
30%. The enrichment of them is made in between the 
pellet minimum uranium enrichment and the pellet 
maximum uranium enrichment and to be 0.84 to 0.96 of 
the maximum uranium enrichment. The average uranium 
enrichment in the fuel assembly cross section in 
enriched fuel part excluding the blanket region at the 
upper and lower ends is made 4.5wt% and more or 
4.3wt.% and more. Or the ratio of the average uranium 
enrichment in the fuel assembly cross section in the 
particular fuel part and the fuel pellet maximum uranium 
enrichment is made 1.11 or less or 1.16 or less. 
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O 0 CD ® 

(Si) (I) <4) (211) 



1 0 : mnm 

2 3 :*'Ky^TA*3«fl# 

3 0 ^'ovK 



( b ) w^x(Dimmm't^w, 2 (om^w<D^m.m 

-^tt 2 0 %~ 3 0 %t?t> !9 ^ !&^oMiB0 2 
<D0. 8 4~0. 9 6-e35>!3 ; 

b^^u mm^m<Dimm\^mm^fix\,^?>m'^-<i^ 

( a ) mmiE:)3i^^mcmm^f\^fc±x<Dmnw<Dmm 

( b ) mm±x<7:)mp^mcM-r^fB 2 co^^i^#ro*^sij 

-a-t* 2 0 %~ 3 0 %-T?& t) , *^ot(rlB^ 2 cDj|^)|4#{::^ 
coo. 8 4~0. 9 6Xh\) ; 

(c) mmiE:^^^m^m^^i^fifm$^w^-i. ±rmn 

mmm^^ \yyh <^M:n ^ y vigffi AoJtiSS 1 . iisk 
s/ h (dMcM 9 l^WmW)^ 5 w t %£ATt?fc 19 , ;6^oW 



( b ) irfia^Tco^^»{C*f-rS^ 2 W»»<0;^cS!cfiJ 
2 0 %~ 3 0 19 , ;^i^ottFlBm 2 (DmmW\^% 

m^ihx\^^>iim^vv vn^y-ymmmmu-^xii 

(0 0. 8 4~0. 9 6-^fo!9 ; 

(c) tfrsaE;^l&^^t^Ba?ij$^xfc^^i|sf#«, ±t«^ 
4 . 3 w t %KJL_h-efe s r t ^mwh-f^mPc^-^'^. 

y h (Om^ «? 9 Vift^^dS 5 w t %W^X^ »9 , t^-rm 

(b) wm-^x(Dmmm\m-th%2.<Dm^wnimM 

2 0 %~ 3 0 9 . ;6>oSfIfB» 2 (?3;^i|S|-;^{C^ 

« $ n-c V ^ 5^^)^ V 5/ h (o 9 vaiiiis«*triB^-co 

j^^#i^^o (t 5 ix 5/ b co*i« y vwmu t mm 

(DO. 8 4~o. 9 exh'o ; 

\c^(Dm(Dmmx'om^m^i^<7)-mmmx<7)^m^y 

[0 0 0 1] 

WR) nmp<^-^w-\z.^i^'o . m-c^ a^-ets^'^v- 
?)<, 

[0 0 0 21 

[^ie5fe(osf5] 7&^. m7i<>mm'^)pximm&m\i\^± 

lis mnM'^i¥<n'^mmmm^±^<T?>^t immm 
[000 31 m)m^i^<Dmmmmm^±^ < rsfc* 
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[0 0 0 41 ±#|8Bg 63-133086 -^-'JkWi 

<^#(D^ 1 H(Z)^jsMt?». mnw<o^m&^7. 2w 
t%t5. 4wt%(D2mmtv. :ffh'v^TA'omn 

KcDJSISl^:gBBbrv^?>„ mi0|ll<^||jig^ 
t?f4, TO^-^^^^^e, 6wt%i;6. 2wt%t 
5. 2wt%®3tti®i:U ;«'Ky ^TAtJB^^^'!? 

[00051 •"•(RfWBS 64-28587 -^^fR 
[0 0 0 6l 

[0 0 0 71 M;t«> i^*SS!S§S'fb-t-5fc*i>9 

ffi«#3e(Da-:*/vt°- 
i—mmrT5i<D>imm<Dwm&^^ < 1- 5 ^j; if s mPcM 

\f—^iyir^^i,%-'^(Dm.&.T\^fi:^^o\^\^X\-^^. 

[0 0 0 81 ^fc. wmi^mP()^^i<:.^ < \.m^xm. 

— iJ';*-— a y K(07k|g«Jt*P* 
■^i^-CV^< 8 X 8t&^=-(D**-ef*^^»*^!iS)«ii^ 



[ 0 0 0 9 1 * fc, f--f jJ' /v?B«03fe»JR^S**l¥ $ ;t 

yi.m.mitmm.'r^ ^ t \ctj:oxmmm<r>^^ mmm 

mm) /55®<7fesco-e. m^. :^\fv-rA<omnm'i: 
m^mi^'o^mi^mm^i^^o *fc. ;«fKy^rA9j^ 

<DXs !J'9>'««fttrte< U-CV^S„ 
[0 0 1 01 £A±<DS^«OT, Ji|B<^i|tWfig6 3- 

1 3 3 0 8 6 ^■<c^:mRXfW^WS 64-28587 

[0 0 111 ±tB<©J; 5ir:> aite(D:^i^'<i/s/ boSiig 

5. Ow t%tV^5ftlJ«^Jz5S&S„ i|#MBS6 4-2 8 5 8 
7 -^<a^lC|B«<DtJfe*^#tt. i: UT 7 . 2 

wt% dgiBiw^w X 6. 6wt% miom<D 

t^#x.rv^7^^v\ *fc. miHS^-o'^i OH.;?* 
Jfe^-ilT'tt, y >'(DmWmmtKMlt L-x:M K y ^TA 

2)„ bfc;*sor, x^th\^:^vv==-rA'omnw^mm 

[0 0 121 i|*MHS6 4-2 8 5 8 7 -^^^(^lIB^O^ 

;a]i5l>9vSli«{::5. 0wt%tV^5ffl»t) 

^iiSf»;i5ffill -e § < S if coiati- J;<D?FfP-^^5^ C 

mS.ii^M\-^:» Ky -TAi^M^cotfJ-Wfi^iCJi^ttK 
jh-C't/<ev>«-e, S^W:^3^*ncif®f^WWIS^tSr^ y r 
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[0 0 13] :$:^m(o^m\'^. ^-mt^yi^mmcB. 

[0 0 14] 

til, :^mm}-t. mph<i^^y hi)^^mifijE:^^^mm 
w s/ h <om-m t; 9 i^wmm^ 5 w t °m-r-^ih •? > 

9>'««l««4wt%jJ;±-efc!9 ; (b) tfrlB^TW*^ 

!|s|.#{c^-t-6l| 2 o;^*Jf»(D*mW-^» 2 0 %~ 3 0 % 

fcot, ;i^otfrfa*i^^'7>-i»^e;S<oo. 84~o. 9 
[0 0 151 JiSBse^itr^^^-rsfefetc. 

m-3:4^t%SX±X$yy) ; (b) tfflB^tcOi^fl-^m 
•rs^ 2 cD;^)is|-#cD;$:m«iJ-^!4 2 0 %~ 3 0 %-t>*> t) , 
;5^ogrlB|S2 0;^;^sf^{c^«$^^TV^6:^^^^-S' h<0 

>s>otfria«i«!?9>'lR!^*wo. 8 4~o. ee-cfo 
; (c) afriaE:;^^^4^t{^Ba^j$*xfc«SJ|si-#t±, ±t 

* t WlSfSi^^ V- y b <0^]^ 9 V««|«OtfcdS 1 . 1 

[0 0 16] ±IEBW*5*J^S;'1-5fcJi>{c:, *^b^ 



*iiS!^9v«fgftdS5w t%e^T-efct9. ;4-offriE#^ 

t . '^mmM.mt:^tsmm.<r>m 2 <Dmmw t lt 

^thtc±x<Dmum(Dmnm-^i^^^ ^ (D^'m^^ i^wm 
mt 4 w t %e;±-e& ( b ) wia^-ccoi^^^ic^f 
•f 5^ 2 «)«*i^#<Ds|c|^J-a-}4 2 0 %~ 3 0 %-x?s> t) . 
;0^ot^^|am2(^»#{c*^<§^^TV^2)M5)sf-<^5/ y(D 

nfkm ^ 9 hm^^y i^wm&(nmxth'ox. 

1)^oMU^M^yl^W^&.<DQ. 8 4~0. 9 6-e& 

mt^A. 3wt%e>^_h-t?$jS'fc.coi-r?>c 
[0 0 171 *fc. ±M^tfi^m)m-i>fcm^. :^mm 

mm^w<Dm^w\^%m-^nx\^^mPc^\^y V(d 
m.'^'Cfy ymmm^ 5 w t %&.-rx^ 'o . a^^^mm^m 

t. «r^ttPai|3l«-^^tP«^O»2C0mW»fc^*bT 

v^5^!fs^*'&#:^-^3v^-c. (a) mt&iEjj^^mcMm 
^ntc^x(Dmnw<^mPrM-^w^ 'o <D-sm-f?=7 i^wm 
ft«4wt%iy,±-t>fotj ; (b) mi.'^x<n>wm\^n 
-r^^ 2 (Dm¥(W'r)imM'^n. 2 0 %~ 3 0 %-t?fc 9 . 

d^oMiaSg2 0;^)|sf#Jci^i*$^x-CV^S:^i^-<Vs/ h© 
e'9^S«SttBfIia^-C©i^^»jc*3}t5J^)|£p<Vy h 

9 ^'jsi^* i: *is 9 >'««i««z)ra-e$>o T, 

^>oMIB*l«!> 9 O. 8 4~0. 9 6-Cfc 

; (c) m^-^-)3^^mmn^f\^it.'imm±. ±t 

<?9>'«iStft;4s<Sv^ffiJ^cSr*u ;::(^)±T^S^fP=^^v^fc 

S h WIB^^-< y h ®SK 15- 9 V^g^iftrotb^s 1 . 1 

[001 81 igJliroj; 5^^:«^!febfc*^?^^c*3V^T. 

(eAT^ Ml: W*-^flJ«¥i^!^'9i^«*i 
m tv^5) ^4wt%eA±i:"t-5ri:Ji:J;!?, J^)|s^ 
-a-#:coBiW¥*S^^SIS«4 5 GWd/ 1 J; !? tflS^SSfeS 

[00191 -srj«S14®l(X«-*^tf|S 2 c^)i^i|Sf#»^|5f 
«5Jc*f-t--5*^«!l-&Sr 2 0 %~ 3 0 % i: -fS :i t J; 

i%^^x\-^^mm^'^vv<D-^y^ymm& (j^t, iSfi 
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mst^mmmm^^>»m^!Do. 8 4~o. 9 6tci- 
s i: {c: J; t? . m&mm*^mv^^mm^i^u^isttm 2 

10 0 2 0] mi|s|-#<^±T«§l5(-^©<ltt<0««cJ:»3^^)|s(- 

^'^v:/^^'^?/ b Visits rtfc J; !3, tf'tt^wlS.ti' 

[0 0 2 1] ^i(s4#<^±T«§CJ-¥i^'>9Vig«ft;55te 
B¥i^!i'9>'il^ft(44. 5 w t%jy.JiX{*4. 3wt 
^ •J' 9 i^iftiffi^ t ±mm^ \yyV CO*!* 9 

[0 0 2 2] HP*), ^^!?9v>^9:^'5r5' hSr-h«Sg|5tc: 

2/2 4y-F. T«(-i/2 4y-FiS(tfc*a-, ^ 

SB:^i|sf^W'S' 9 >mm&<Dttt: 1 . 1 1 £AT 

{!:-t-;n<tmiisf*-a-f^:©¥J^«i!ia[!&s 4 w t %&.±kx^ 

9 9 v-Jr 5, h Sr JiTSSIfBl:: 1/247- FT -o^ 

i^wmis. t ±mmn^ i-vh <DMcn ^ 9 ^«««co jt sr 
1 . 16 Sir ic-TMrnm-M'^i^'o^^^ms. 4 w t 

wmmm^^ ^ 9 i^wmm^ 4 . 3 w t %m± i 

[0 0 2 3] 

1 ~H 9 }c i 'owtm-t^o TO»sa^J;i5 1 
o^Ti o?ij<D;^|J|-m'a-#i o^;n*3V^T^;is|•v<^5' 
i«!J'9V«*ga^5. owt<yotL.rz.m-k(nh<DXh 

[0 0 2 4] HI {c*3v>-c. :^mmmo:>mnm-^i^ 1 0 

«s 2 0 , 21, 22, 2 3^;. 4*(^:*: 

^'Py F3 0 t^:#L-, ittfeMiiSf^ 2 0 ~ 2 
3RX)^P:i—-i'n^y K3 0 J*^^ V^^/VJffiy ^' 3 1 

»Xh 9 , 2 3 W^SMiKW-. gp^>;<f F P ^^r 

Sr-^tp*K)pl-ff (e^T^ rcd^j i:v>5) X$>*). 

2 3». Si|St.W^§|5©2/2 4/-FcO_h«§Pt 1/2 



4 / >- FcDT«§|5*^v^;fe 2 1/24/- Kco^JSifete:— 

m^ii^y '^»mm<Dmn^ i^^yhn^^m^n. 2/24 

y - FcDJiSSSR i 1 / 2 4 / - F-T^TSffilfPtc^c^^/ 9 >- 
[0 0 2 5] ;^)^#2 0f45 67|s:&ip, 

x\^^1^Pr^uvV<r>^^>mi& («T^ MS: r^w 
!j'9>'«^*-t?&t?. A^c:)=i—r—mm^WM'r^4 

:^<DmPrW'2 2<r>^uyyf;=7i^WmS(n3. 6wt% 

:^W#2 2i:iPg-t-2.8;4ccDm!lSf#2 lO-^l^ 
b'i'9V«lifttt4. 3 0wt%-efc5„ Gd 
#2 3tt2 0;$:&i!). ^<D^Uy Vt^y l^Wmm-XA . 
4 5wt%-efcS. G &W2 3\i.^(Do%<r>l/2U±. 
CD 1 2:4^^5t>;^ — s' F3 0 ^^Mb-CgaS$ttTV^ 

-^-ix h«i*lC*i»t5?e^!?9:^»«*8«»0. 7 1 w t 
[0 0 2 6] ^;iS(-;^2 0, 2 1, 2 2, 2 3 

8 8 13 ^ G d W(o^')mw\^n-r^^m^\^\i~ 2 

0/8 8 = 2 3%-tffoS„ Gd^2 SO^V'.y b!?9>' 
je^SSO 4 . 4 5 w t 5/ bfti«^*i*CO 5 . 

Ow troir^u-s/ b*te««££co3. 6wt%Mli::& 
5o Gd#2 3&I^V^fc;^iis^#3^:^^•i6 8:4:t?&^3> :i 
cD^'fe^ ^w-y b*l«!i'9>'«^i*(W^i^#2 OCD*^ 
#J-g-}45 6/6 8 = 8 2%T?&5„ rcOit, 

(ommM^w^'on^^^y^wmm (.sky. jSs: rj^s 

)|S^^-^#:(D5pi$!^9V««l«J ^:V^5) H4. 2 5wt 

%-c?&5» *fc. ±rfm^(D':fyi^'yyVW^-^W\^f^ 

>'«S^*J i:V>5) }*4. 7 5 w t %'X?fe (5 . ^V'S' b 
*ii5!J'9>'^i^ift}^*i"t"SW:ema X /emeanr* 
5/4. 7 5 == 1 . 0 5-t?fc6„ 

[0 0 2 7] 1?;*- — ^ns/ F3 0(*^-<r 2 X 2ffi^O::><: 

^ifffi^-^-a-tf-t* 1 0 c m 2 t?&5o ^^1-6.^7*-^ 
P s/ F 3 0 \tmPcWii^ 1 2 *Ba«Brffi:^i|R«{::ga«$tv 

1 0 0 2 8 1 El 2 l::Ji|BJ^iis^-a-«: 1 0 (D^Wm^^^ 

-t.BPfWZO, 2 1, 2 2, 2 3:S.-a?'ir;*--^Ps/ F 

3 0tt±«^i$p^?^7•^—^7(c^^t§t^^ T«5rT 
§p^-r:^v- b8}c^«F$*x> *>o4'Mlf|5W7®9f*l 

7}?y^;^3 lttitv6);^^^:S.05iJ^;t— ^o— Ft?«^* 

[00 29] 03}::, ±.mmP(m-kW 1 0 (Dji^>b'X(Dm 
m^u^Tf^-to ■A-^mMmms5-ki^v)mA^x% ^^js 
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[0 0 3 0] m^. ^mmm<Dmm-M^i^<ovfm^nm 

>'««af&]e5*> 4 5 GWd/ 1 J; 9 t>ii5V^5^t^¥*Si!^ 

[0 0 3 1] mnm-^i^<^Mmmm&^±^ < -r^tci^ 

v>«?^:^«^m-5T*3«J. |ll4/5^fc^yi*^J^«Sr4 SGW- 
cl / 1 J; 19 %fft < ■t-5yc:Jt)(c«:^^*^f2|!:<o^*S5' 9 >- 

tC^OSpiH r> 9 4 . 2 5 w t . mf±J 

J^!^ft«^5 0 GWd/ t ^ra^wtM-eS)?., 

[0 0 3 2] **Jfe0ijT?tt, J^J|^-#CO_hT« 

1 0 0 3 3 1 — r.<D J; 5 }c±iTffila5l::^^e'9 

^9 ^'^ir V h *l^v^fc^s^i^^i|sfg^5'^ >> 9 ^-ymmm-xh 

7 1wt%) ;iS-?rn^tl/2/2 4/~K, l/'24/ — 

¥^ ^ 9 4 . 5 w t %^_h{Ci-tt«, mPc% 

4. 5 = 1. 1 lJ^ATt^<fiSo 

[0 0 3 4] JiT«ei5»^^^'7>':^9 
>'-ir y h i: f*-?rtu-^^x 1/24/- K-f oWtt « 

mxw^ 7 4 . 3 w t jiic-f-H^^ 

^!isf^-a-flJJf 9 >Wm.& ^ 4 . O w t %J?J^_hlc 
•9, --«Vs/ b:i:iiSiftif&*l!l^t-t-5H:ema X /erne 
antt5/4. 3 = 1. 1 6 JJAT t S „ 

[0 0 3 5] *||JS^!l-ett. iiiacD J; 5 \T:.mmwm><r> 

mPf^-h^mmw^ p y lywmmt a. 7 5 w t %t? 

-^Ws' h;ir?S««ISfc*ft-5i*:ema X /em 
ean(*l. 05-e&!9. -^rtb^ttiTSiaJl- 2 / 2 4 
/-K, l/2 4/-K-fo:/9^<^S' b^iittfc®-^ 



(OjifS<©4. 5wt%BAJi^ 1. ll^ytfi-oX^-^ 

So 

[0 0 3 6] 

4 . 0 w t %JiJl±lCii5feS»^}cga«:LJ'i(ttl-{^?iC b/* 
d#2 3cO5^^;0SfcS„ G d#2 3i-±f--r^yV^0MOsf^ 

(c^&DTiiJ^i-iiiSco&S G d#cOja'|4:4:ifc}-oV^-r<?3 
[0 0 3 7] 5ti:MI&?a##(*. »*-a-#<^¥^'?9V 
-<fc|§m> |g|5}c^1-||«^#fc„ ii-C% ;tfKy^T 

[0 0 3 8] K y =iTA ^i|S^»CD3|ci5c§lJ-a•«^ H 5 
5o «S5pf^Wy h<^*]i5!>7>'^«aSr5wt%s;Ti: 

y >WmS.<r>m-Xm\-i- 4 . 8 w t % t ^cfc 5 „ 
[0 0 3 9] ^^!J'7>'7'9>'-^y h^^Bb''<ev^»-g> 

tt, ;g|8ifS¥i^5'9>'|g«g«o*:^ffi-e&S4. 8wt 
%U&-^xm±X^i,. h-fz-m-ox, Hstei^-tJ; 5 

OJfc^fiJ-^Sr 2 0 %~ 3 0 % i: -rs r i: So 
[0 04 0] :*:|llii^J<^^i|s|-^-a-^f: 1 0 -e«, Jp*& 9 

>wMm^ 4 . 2 5 w t %T'fc 9 , ^(D^MK^t^^mum 
\^-j&mf£:^ K y A t) *^Jisi-#*ic<z)fij-a-f* 2 2 

S<©lJ:*fL-T. ±ia©J;5{i^Gd#2 3c73;2f^#:*'J-B-tt2 

[0 04 11 :^Fy=^TA«9J^)|sF»{ms|sfm-a- 
< fill r i: \z.ti':>xmmW<r>^^ 

m\mwm\%) i)m<f£^o vitTdt-ox. ^mmM-^ 
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[0 0 4 21 :^mmm\cm^x. mpm'B-i^<DW' 
[0 0 4 3] 06 \±-skm^i^mmm t^^ >mmm<Dm 

f*, 0 6 ic^-r J: 5 {cfc 7 v«|i!i*:^*Sr«^ 
[0 0 4 4] i:;^^>-e. mW;^SIA^itiiP$-arSfc«)S- 

[0 0 4 51 ir:-e, mn^\y^y h$mmm\t.. ^<nm 

r<o^^Srl^C<|l|6lJ:^-f-p a^^-t?}*, ^vs^b 

«i« 9 Vlg^iAo^jgPfi^ffi* 5 . 0 w t JitcSI 

^ 9 V«iii^dS»titlSlf «^M^-r (ciip;^ r> 9 i^Jt^a 

yvm^^y^^mm&-^mM^^x^ ^^-mfmmm 
^m^TSi-5»x^i-m^yi^wm&.^mt\^^'^^:iymiim 



L 9 VJS^* i« 5 ;i i tr t i- 5 o 

[0 0 4 61 *»?^(^^3TW:^t-=^V:J^%{£j^ 

dr>-:5^^^flficDf4:B{i&S'>9>-co;f^Sr-g-tf 

(D-^ff 4 2 2 (Dipi^ 9 i^«i^«;0S*S5 5 

J^^SI^^JO. 6 0*^e>0. 7 6(0|1Si:;&5J;5tJ:-r5 
■h\ X{*4 =1— #3ffifCfc5 1 2:^OTO#2 1 , 2 

2 (Dsp:^ 9 >j7 7 '^^m&(r> 0 . 7 0 Ji^ 
£.0. 8 6(D|Wi:;^cS j;5t--t-5ie^^M^^&Sii:;S5:$^:0^ 

[0 0 4 71 ^ — Mi^fCfcS 4 2fi:<0^ 

■^UyYmn^^>'<DWm$L(DO. 72tb■CV^ 

So -^fc. 4="-^— «Js$|::^igi-5lS!^^2 2fcP!^ 

i-?)^2*(O^W*2 Ic^^P-y b!5'9>'}»ffiftSr4. 

3 0wt%i:bfc„ iizJi:^, 4 3— ^— f>i-3£lcfeS-^ 
fH 2*(Dij^i|Sf#2 1^-0^2 2 ©Jp^^^ 9 4. 
0 7 w t IJ , imMlM'^'?l^<DWm&<r> 0.81 

[0 0 4 81 BTl^ttSilK^- (Gdi^^^) ^i^iPL 

^i«<?9V««ia<oo. 8 4;i)=.feo. 9 6®|fflt3teSJ; 

5 i^^^tfe-f- S CD J; V ^ r t o fc„ 
[ 0 0 4 9 1 :2^SIM^J-ett> Gd#2 3C0^1^5/ b5'9 
>'mWM^4. 4 5wt%tL.fc, rcDi^, Gd»2 
3 ©ai^i^fA^Vy b*iiS!?9 0 . 8 9 <!; 

o-cv^5c mi-ii? Gd»2 3 ©if'bmfti*;^ F y - 

T Sr-^-S >fc V t corns i -r ■5 i t t 

[00 50] m7\mi (Dmmm\^^£ ^mnM^i^ i o 

^l1^'f^y^CD^^J«. Whmm&O. 0GWd/t(Cd3 

(Dm^*^<bf^m-x%^wmK^i>o mi (b) ^■±ln•^^ 
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;^7/Vt°— Vj^^mo*:A:'fS!l 1 . 0 0 6 -efc !9 , 

5 i !9 /^*^i'lii^:fioTv^So 

[0 0 5 1] :*:^B^<D5p;^5'9>'i!l^ft%iS*5 

^V-lft^ftroO. 8 4~0. 9 6(0|SMffiS!--rSr. 

0~0. 8 ecDjSJgliSli-rs^rt-^. ;«'KU"TA9 
*«!!f|-#(7)*^»iJ-a-}4 3 0 -C*iAP-r S r t SrJlS LT 

1 y - Kw^^i? 9 VT'^ i^^v h ^fa:ttfc»-a-, 

'i'9>-|gite*^4. Owt%KJ^{C-r5fcfe{C{4. ^iM- 
^■^ft:«®fK¥J^ 9 VlS^ft ^ 4 . 5 w t 

[00 5 21 Bistt, mmm:f3^~^>i^^mM&<rt 

IB^HO. 8 4~0. 9 5<DTPfi'efc5 8 4%, a— :^ 
-|R««©^W'©«»*^±ia«iiBO. 7 0~0. 8 6 

<Drm-r*h?> 7 o%t u atico^^ifsf^^^wy bSili 

!J'V>'«iffi«^4. Ow t%K;^J;(c:-rSii/iST'#S„ 

[00 5 3] if-mm^n.. Jiiaw j; 5 (c^bt w;* f- 

;jSf»2 1, 2 2 t Gd#2 3i^J^^1-C^!tS(-#2 O^^TSU 
jt±PS»«^*-C*.5*i«!>y>'«^S5. 0wt%t 
U Gd#2 3Sr^V^fc^■rO^)|S|•^2 0, 2 1, 2 2 

CI 5 2 0 (DimM^n. 8 2 %t?&S„ L.fc;*5o 

4 . 5 w t %&^±.<D 4. 7 5 w t 
«Siisf^'^{!|cc05F^>>9>'«S®*^4. Owt%£AJ:co 

4. 2 5 w t %;ei5^fig-et ?)„ 

[0 0 5 4\ ^^i^^y>'^mS.^4. 0 w t %iJA_h{Ci« 



tt^7;^— iJ'PS/ K3 0 (OmMm^<0^fi-^ 1 0 cm2 
t 10X1 0<D*&^S2?lJ^»ffi LTV^2,„ £J^Tw Ti' 

[ 0 0 5 5 J 0 9 ;^;|sf#cot&T-Ba?im* 1 o x i o 

•rS 'J';*— iJ'P s/ Frt«*ftB^<^*'J-a-t0 2o<D|t«^* 
U «SWIC}i;5i^e^ffl $tuTV^S iS' T3 y Krt^Bff 
aiat?fcS3cin2 (1. 7%) Sr»JptUfc«f»tt^ 

[0056] r©j;5f-. 10X1 o*&^Ba?il©:^^^ 

\cy:;:i—'fVi^yVfHmmmm&m.tE(0 3cm2 (1. 

7%) ;*^e.ii^-t-5^i:;5Sie:^S-T?fo5„ iS' 

-a-#:co*f«^f4*#«-rS i: . 1 0 x i 0*&^^*^ip^-g-<!tc 

-C-tt. ^ n s/ Fffi:®<^Bi|Sf*&^^tt. ^ffiw 2* 

lC*i-L-t8*~l 6* (4f§~8f^) O*5H;0SS.^-t?S, 
10X1 0|&^Bi|sf^-a-#(D^i|sf^{ir^^^»ga^ 

^„ ^ p J, F«J^©^*4t&-7-i^;?ii'-hlS J: 9 4 8 m\t 
fj:^^t^^^!bt. ^^-f'n^yY-fhmmmmtL.X 
«7 (4%) ~14 (8%) cm2 co*£H;SS®^-efc 

[0 0 5 7] :^mmmxii. ±130^51-^';*— ^^s/ 

F 3 0 (0:g|»fW^«-a-ti-tt 7 ~ 1 4 c m 2 cD$5Hrt CD 
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[0 0 5 8] iS' O 5/ K(Dl||»fKW^ii*Pi- 

«TO*&^Sr t:';*-- n y K{C-f 5 t iJS* 
[0 0 5 9] Lfc;a5or. tptt^jlKjt^ 

[0 0 6 0] mi|S|-m-a-^W¥^!>9>-«i|gS^ 

4. Owt%e^Jt^^;ilSfeSfc^6co«S!|B^#coBB^i^^:ov^T 
[ 0 0 6 1 1 JiSEL-fc J; 5 :^mM-^\^mmiiiti^'— 

{rfo?.4~l 2*<Z?«^iiSf» 3*<3o) ; 

(2) 5';*— ; 

(3) ^m&AiUU^^t^mnW ; ^l^v^fc^!fs|■»2 0 

[0 0 6 2] ^^as^rlT'tt. -ST^I^Pi^JR^A 9 :^ 

(2) :S.tF (3) «Z)«^^SI^L-CV^5o BP*>. 



[0 0 6 3] r(^j;5sc, ±ia (1) (D=i—i — mm^ 

4-^1 2 :^<Dm^W. ±M (2) (Dyy:t — ^nyY 

^*)<DBPrWRxj^±m (3) (D^mmmuu^^t^mn 

t9/h^<i-6t*}c. ±fB (2) <D!J';*--^n y KJlt) 

[0 0 6 4] *fc. ^mmmtL-fcm-^ici-x. mn^-^ 
[0 0 6 51 sj^±(DmmKX^, :^mmm-v]-i., cdw 

PcW2 1, 2 2miGAW2Z^m/^tzMPeW2Q<Df7 

9 >mm&% 5 . 0 w t %<o-<w h*iis!> 9 vaifi* 

tutrsot), ^:mciJ;'9*]«T>9>'jiiiSt-5. owt 

[0 0 6 6] bfe*SoT, *Sfe!ifeMlJ:J:n«> i^i«"i'9 
>^^SI«I*(C5. 0wt%i:V^5®J^^5i^-B^e>t^fc»•^ 
(i, K'; ^rAi3^*5|-»(^Pp^M^^^C?>^:<i:^j;<. * 

-^#:(Z)5pi^!>9i/««t«^i^«>T©IU^l^«S«§^^&4 5 

GWd/t tDi«;^ggmt;-rsr.i;65"BTtgt?'i 

[0 0 6 7] :¥-?m<of^2(r>^mt:mio\z.i^y}mm 

-f-So ^ 1 ©|i%0ij-e«. ^!^*ia?iJSr 1 0 1 0 ?ij t 

wmm^ 1 1 1 1 ?ij t vtcmnM-^i^ 1 3 ^c*Jv^r^ 
[0 0 6 8] H 1 0 (c*3v^T. :^mmm<DmnM^i^ 1 

3tt, 1g|SO^itS|-#2 0 3, 213, 22 3, 233 
2:$:(D:k&^:i—-$'nyV3 0 3t^^V. :ifi<b 

m'^W2 0 3~2 3 3RXf<>:i—fuy K3 0 SU'^^ 

>'^/V7}?5/:J';^3 irttcgag^^x-CV^So ^ivh^^W 

(D^ib. mnn2 1 3, 2 2 3\-tmnM-^i¥l3(D4^ 
<D a — ^ — •^Wl^fe SB«-*T?fo !3 , 2 3 3 finr 

»2 0 3tt^nfi^;51-(D^)|S|-*-efcSo ntb6.m^#2 0 
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3~2 3 3}*, m'i^m^m(D2^2 4:<D±.mmt 1/2 

m^(Dmn^ \y^y hi)^%m^ti. 2/2 a h 1 

[0 0 6 9] :^5^#2 0 3tt 6 8*fct5 . -^l/y h'?^ 
>-S«^«5. Owt%. fiP^ftiSS^^^V^iteft-C'fc 
tj, 4 0(75 3— ^ — 4*<0^*J|-#2 2 3 

rov-« h 1? 9 vSl^lAf* 3 . 6 w t 19 . >imm 

2 2 3(Cg|^-rS 8;2^(D»#2 1 3(73-<U-5' b 9 >- 
«»fti*4. 3wt%-efc5o Gd#2 3 3(42 

4*fetp. -?r<D--<Ws/ hii'7:^^@^*(44, 45wt% 

Jt. G d^2 3 3 t*fW»(DIE:^^-^^^ga?IJCO*:^1>Jl% 

So 

to 0 7 0] :^i|Sf#2 0 3, 213, 223, 233<^ 
m.:^m\^ 1 0 4*-t?fe ?) s G d#<0:fefi^i^#{J:^5d"rS5fi: 
|^J-^t*2 4/1 0 4 = 2 3%-CS)5o Gd»2 3 3«? 

^V-s/ b 4. 4 5w t%{:i, ^I/y bSiiS 

m<D3. 6wt%M(Cfc2,o Gd#2 3 3tr^V^:fc*^i|S|- 
#5|s:|grtt8 o;!ti:-Cfct). r<^5*>> •^Vy h^flS5'9 v 

«i^*(7);^!pf# 2 0 3 O^jC^W-^f* 68/80 = 85% 
■^feSo rcDt^, ^^Hsf^-g-ftsi 3<Z>Jp:^l?9^«*ift 
f*4. 2 6wt%*'T?i^<-?-sni:*s-^%> 'S.-^i^l^m 

mmtamtii). *fc. ^sisi-m^fl: 1 3 »±tss§i5o:/ 

{CjIfti-aHieina X /erne a nr±5/4. 77 = 
1. 0 5-?fc5„ 

[0 0 7 11 S' K3 0 3 {i^^ir 3 X 3ffiS« 

««»fffi9f«©-a-t|-» 1 0 c m 2 ^mfc^*^ 
^ P ?/ K 3 0 3 1 7;*:BBB-BrlB'5:ffi*fefcBa» 

[0 0 7 31 *^p^oif 3 (D%mm-^m \i\z.^y)wm 
-rso 2|c^js^jttJiiaiS2ciiijs«aicD^ji^^j-t?&5c, IP 

**J(g«r!|Oj^!iSf*-a-flSl 3A(*. 0 1 0 (C^f J^ilSf 
^•a-ft: 1 3 fc*5V>T. =«— ^ — W$.<r>>imW2 2 3 tdP 
*g-rSTO»2 1 S^-^Wy b*«l?9i/«fS«5. 0 
w t %<D^*if#2 0 3 {iK#ife;tfc:t<7>-X?&5o 

sa?ii% 1 1 fr 1 1 ^jt^-rs i: . 1 if<r>im^m^ 

fpfS:< 3^S(Z3-e. 3— ffl*^Oj^i|S|-:»2 2 3 (cPSi" 
tj. iHtCj; 19 4 3—^—11*16004 :*:(73^!|S|-#2 2 3, 



G d#£Jt^C0*ii|Sf#2 0 3 <Dim^ 7 6*lCii^S„ 
Bpt,, -^V-y h*i«!J^7i/«l««»BiP|-#2 0 3(02|cic 
SlJ-^tt7 6/8 0 = 9 5%-e&5o ^<^t#. ^!tS|-^-a- 
#:i 3A<D5p;^T>9i/«^*tt4. 3 1wt%*-t?5«< 

?g^«^*5f§|5W3|Zi^ 9 >'l!ft«*t4 4 . 8 2 w t 

emeantt5/4. 8 2 = 1. 04-e&5o 

[0 0 7 41 :^^P^<D|| 4 roHJSM&ISl 1 2 i 9 f^H^ 

**jfe«?!itti^!|sf#sa?ij^ 1 Off 1 opji y^fcmm 

*-^#:i 5^<:*3V^-C^^'S' h*]«iJ'9>'^«A^4. 9 

[0 0 7 51 HI 1 2 icl*5V>T. *llllS^JO^Mm-g-#: 1 
Wk<om¥tW2 0 3, 2 1 3, 2 2 5, 2 3 5, 
40 5 3:^<©*|l!J';t— iJ'n s' K3 O 5 tSr=fi"U 
r.tve)^)iS|-#2 0 5~2 3 5, 4 0 S^ttl'!^;*— ^'iPy 
K 3 0 5 V'-^/V^j?;/ ^ ;^ 3 1 l^ldga^^tbTV^ 

5„ ^nh>imw<D 5 1.^ 2 1 5, 2 2 5 umVf 

1 5 4 oro 3 — ^^icfc Slfi»ip|-#t?fo •9 . 

^^*^2 3 5 \mmmmi. :=^r-^^tsG 

d #-e& «9 . 2 0 5, 4 0 5 \t.=tn&.^<r)mPrW 

-^fcSo ^!i£|-#2 0 5~2 3 5tt. mn^^U<D2y'2 
4 (D±«iaJ 1 / 2 4 OT^S§l5*^V^fc 2 1 / 2 4 ©ffi 

/ 2 4 <D±.m^ 1 1 / 2 4 (DT^m^^^^^ y y-^mn 

0 5 ]-mi^m 205~235j;i9 m.\>^n^^m^mx^ 

f9. -^mMrnxnimw^^^^^. ^^%mm^\^y\- 

A\c^m.-r^. u^'^'im^A 0 5(c(4>^9:/<5^s/ vn. 

t2:^j■6)^^TV^!^i:V\ 
[0 0 7 61 ^iiSfS2 0 5(t4 6 ^fcfe 1? . -^rO^l/y b 
9 4 . 9 5 w t %. BPt^iftilb !> y lymW^ 

■Cfc<9. 4o<D3— W«WSB-r?)4;*:(0^iisf»2 
2 SW-^Viy b!?9:/«i^aftt3. 5 w t %-C& t) , 
^^2 2 StcP^-r?) 8:*:(?:)miiS|-#2 1 5ro^I/y b t> 
9>'ift»a!*4. 5wt%T'fc5o *:fc> Gd#2 3 5 
^±2 03^&I9^ •tW'^W'S' b!J'9>'58l^^tt4. 5wt 
Gd#2 3 5f*$ilW#«)IE:^*&^<^ga?!|<73* 

-J^y h1R*^{c*3JtS55^!J'9VCDji«iS«0. 7 1 w t 
%T?*>5o gB5J'iftJ^i|sf#4 0 5f41 2*S)!9. ^•(O'^V 
y b^'9V«fiStt4. 9 5wt%BP*>j!^^Sf#2 0 St 

[0 0 7 7] ;^W#2 0 5, 21 5, 225, 235, 
4 0B<r>m.^%.n.9 0:^Xh'0. GdW23 5<D^1im 

#{::*]~t-?)2|s:^«'J-^«2 0/9 0 = 2 2%-e$>;5o Gd 

#2 3 5CD!?9 V^»fift4. 5w t%i*. ^^5/ 
t^9>'^«*<7?4. 9 5w t%i:--?U's' hftlS'J'^i^* 
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mm(D3. 5wt%MlCfcS, Gd^2 3 SSrlS^V-'ifeJ^ 

2 0 5, 4 0 5 (:D;2^|^SiJ-^tt 58/70 
= 8 3%-efc2)o icot^, 5»^;^!?9 

v«|ifiSf*4. 2 9wt%*-ei^<i-snt;as-et5, 

Bitsf*^#:i 5co±T«§|5<07'9i/^s/ hM^ESr 

m^^f:i^mmmp[M(D^i^ ^ y ^^mmmi 4. 7 5 w t 

x/emean«4. 9 5/4. 7 5 = 1, 04-C$) 

So 

[0 0 7 8] g|5^ft^M^4 0 5 (Omnm^M^^ !9 ^> 

±:^(Dmmm-^\^. g d^2 3 5 ^'^^^-^tmn^^m-i 

0 5»5^ifcSiJ-a-(4 4 6/5 8 = 7 9%-efc5„ JlOt 

V >fc«^ia^iisf giscospj^ i> y >^mm&\t. 4. 7 1 w t % 

/emeanl*4. 9 5/4. 7 1 = 1. 0 5-e& 
10 0 7 9] ij?*— K3 0 5}4#>«r 2 X 2ffi^<D 

n F 3 0 5 i o ^BH^Wt^^lS^icBa* 

[00801 :^mMmK xoxh. mi <^mmm t mm. 
1 0 0 8 1 1 ^mn<D% 5 (Dmmm^m i 3 (^.t 9 

#:i 7^^:*5V^T^V'y b^i^!J'9>'«^**4. 9 5w 

[0 0 8 2] mi 3ic*5v>T, :^mmm<omnM^^ 1 
7}-^:. mm(r)nmw2o 7, 217, 227, 237, 

4 0 7 i. 2:^C0Xn9:i—^r^y V3 0 7 t^^V. 
^:tl'£.»#2 0 7~2 3 7, 4 0 7&05,j7;^ — ^piy 
K3 0 7tt9=--Y:/^^V'}?5'^:^3 1 ^^^;nBa«*t^/TV^ 
5„ i*t6.*^i|sf#«5*.. ^)|SF»2 1 7, 2 2 7»*g^itsf 

M-^i^i 7 (D 4<3(D^-^~-'mmch^mnwx^'o . 
mnw2 3 7ii-i-nm^m.'\Rtf. m-h:ff¥v =^r^-^tsG 

d i3 . 2 0 7, 4 0 7 l^^tlW^i^<Dm^W 

t?feS, «JS!^#2 0 7-2 3 7», ^^i|S^W;^«Bro2/2 
4C0J:*SlfBi: 1/2 40Tffi§15Srl^V^fc2 1/2 4(©ffi 

/ 2 4 (D±.i^^t 1/2 A nymuK^^p 9 ^^-^mPr 

0 7 207~237il? MV^^f|5^ft^!^»•^& 

^s^«t*^^TV^SIfl5^tt. fliiw^itsf^coW;&|R]l 4/2 
4lc^©-t-«. la5^J-«^^»4 0 7{::»:/9i^-drs' h« 

[0 0 8 31 !^PcW2 0 7»3 S^^&ip, •^rO'^I/y b 



9 v'iftiiiafa 4 . 9 5 w t %, HP t)*?ss ^ 9 v^ii^ft 

4o©a— g*SfCitei-5 4*C0;^i|S|-»2 
2 7 (D^ V-s/ b Tjr 9 V-ill^ftf* 3 . 2 w t 15 , m 

PcW2 2 7(Cg*S-rS 8*<D*^))Sf#2 1 7(D^Uy Yt^ 
9>'«iSI*tt4. 2wt%-efo5o *fc> Gd#2 3 7 

ttl 6;*:fci9, -^©^Ws/ b'>9>'«S«S»4. 4wt 
G d*2 3 7 ttflJ«#«iE:^t&-?-t»t@a?iJcoa 

hMWJ:*3»tS5^^^!J'9>'CD«*faf*0 . 7 1 w t 

%-Cfo5o $|5^S^W1*4 0 7«85|:$>I5, -^rO^P--;/ 
VC^yi^mm&nA. 9 5wt%BPfemi|s|-#2 0 7 

[0 0 8 41 j|^!p|-#2 0 7, 2 1 7, 2 2 7, 2 3 7, 

4 0 7 OW^Wi^ 7 4 I? , G d # 2 3 7 cD^^ifSf 

^lc:>Sf-r5*^*iJ-a-{4 16/74 = 22 %-T?&S„ G d 
#2 3 700^1^5/ h!>9>'^S^ft4. 4wt%{4, 
S' h*«!:>9>'«i»«©4. 9 5wt%t--?V'y >ftiS 
9 ^-ffiili*"^ 3 . 2wt%M(c&5„ Gd#2 3 7§r 

^K!? 9 ^^wmm^^-r^mi^m 207, 407 o^^is: 

«ij-^f*4 6/5 8 = 7 9%T?feSo J^JP^^"^ 

#:i 7<D5i£*sit>9>-«^ifttt4. t%i^xn<-r 

mn.4. 6 6wt%-T?fel?, ^W'S' hfr]«5'9>'«iBIS 
{C^-fStbema X /emean(*4. 9 5/4. 6 

6 = 1. 0 7-efc5o 

[0 08 51 ^f|54>«^!^^4 0 7 (^^^i|S|-^^ft|f|5 i 9 ^> 

-h*co«»f®T?}a. G d»2 3 7 lrl^V^fc^#»*m[* 
BO^Xh'O. =.®5*>> «»;??9>'««ScO;^*i|-1*2 
0 7C0:$:^#J-a-»3 8/5 0 = 7 6%-efo^p r.COt 
«?!^5|s|#-^#:i 7<o±T«SP'^P^9V''5's' b^l^iSr^ 

V •^fz.mm&m.Pe'^'D^^ ^ y i^wmmi. 4 . e 2 w t % 

-^l^y V«*iff{Jl>Cff-2.ttema X 

/emeantt4. 9 5/4. 6 2 = 1. 0 7-C& 

So 

[0 0 8 6] 'i'sl— 5' K3 0 7«#-* 2 X 2|a^cD 
W^»fH#C9-^tf-{*9 cm2 -Cfo5„ ::tve>lJ7;«— ^ 

n y F 3 0 7 nm^m^ 7 ^wm:^mfi^w$i.\mm. * ^ 

[0 0 8 7] **K0!llcj;oT:fc, |glco||*^Jt|l|«l 

4 0 7 ^^^m\^mt\^it(Dx. mw^4-2 1053 

9 lc|B«c^ J; 5 t-'J^-f F«IS!i:<^ffi«^^**5#e>to^ H^S 

[0 0 8 8] 5^B?acoS6(D^i6M^BIl 4~EI1 7tC 

.^7:^— s/ F3 0 7 Sr. «P'L^^*S(^:J;oTtt:*■[R]7K{i 
d^^fc'SgifW^'^:?' V>v^yy hoy F3 0 7AIC^JCL 



-11- 



[0 0 8 9] b P y F3 0 7 A<Dm^M 

it^H 1 SjSiTJ^Il] 1 6 ic^f-c, h P s/ K 

3 0 7 Att, i|#MBS6 3-7 3 1 8 7 #<!if#(C|B«CO i 

tT.Sc :^«=3 1 irt«=3 0 tiilSl'bR^^tvlBBg^n, 
t^3 1 ;i5|^l=3 Oco^JS^Sl!JHAyT-V^5„ ^W3lco 
±«tt;*/^-gC3 3^CT^«•$^^-C*3!?, g|53 3 

S» */-?-$|5 3 3tt, f^W3 OcO_h«tcDW{cFfllt?r?i^ 
^!gi-SJ;5{c:rt'g^3 0(0±^S5rS^o-CV^S„ rtt^3 0co 
JiSlaSf*. y^^:^ byv->7 b ti 5/ K 3 0 7 A(OW-b;«i»fc 
*!clt^^li:Ba«*^fc«:|^(D^-<-f- 3 2 trin-UT^1.«= 3 

xmm^ri^. f^«= 3 o ©rffiSBtt. «-«§i53 4*Ka 

1^ 3 0 <Drt«|5*5?^*P* J::#«liS 3 5 t:^^ t-, rtl? 3 0 
^3 6 ^?|^J5gbTVN5o 3 i(^TS8§l5©WMlc:, 

4-!t)immi^(Dmm^^h-x\/^^o }ffiP7K±#«es3 5 1 

}^m7l(.T^»^ 3 6 tn. T.^i' VJV^'y'y h P y K 3 0 
1 K<Oi:mi>\mi^^MtSL^%3 7{tio-C)i«g$^ 

tt, rt$P}C?WSP*Ji#«K3 5, J^SP;!KTI^«^3 6^ 
tJ5Sl|E*f|5 3 7 *^ 6. 5 iitU^#:^^©?^Sl7KMPS5S:# UTV > 

So 

10 0 9 0] *si«^jw:i«sfi-*'^^tc 1 7 A ^mmimw^ 
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4\:i^nibfifcMma 1 8SraoT«P'L->(<:^it$ti.fc;^ 

^ 7° V— b 8 CO i^Sij^M icjifcA ufe?^*p*<oa 9 
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0 7 AcD?^*P7K-h#?^K3 SF^fcMAL, K}CSte«P3 
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[019] *ISPJ«|^ 8 ©HK^iKc J; 2>^iisfm-a-#:»1l^ 

ff®0^it)5^®^s|s|.*<w«^^^-r0t?fcSo 
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